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*  by  Mac* 


The  Navy  Clothing  and  Textile  Research  Facility  (NCTRF)  has  developed  and 
evaluated  two  experimental  85/15  wool/nylon,  22-ounce  per  linear  yard,  melton 
materials  for  possible  replacement  of  the  current  Cloth,  Melton,  Wool, 
MIL-C-16290.  One  of  the  experimental  materials  was  constructed  identically 
to  the  standard  material,  while  the  other  was  constructed  with  a  102  reduction 
in  warp  and  filling  yarns.  Those  materials  were  subjected  to  laboratory  tests 
of  18  material  characteristics,  including  weight,  shrinkage,  break  strength, 
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acidity,  color fastness,  abrasion  resistance,  and  permeability.  Test  results 
indicated  that  both  constructions  are  suitable  as  a  replacement  for  the 
Standard.  As  a  result,  the  modified  construction  with  the  10 X  reduction  in 
warp  and  filling  yarns  is  being  recommended  for  adoption  as  a  replacement  for 
the  standard  100Z  wool  melton.  (U) 
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^ Tht  8«t7  Clothing  and  Textile  Research  Facility  (HCTRF)  developed  two 
experimental  85/15  wool/nylon,  22-ounce  per  linear  yard  melton  materials  for 
possible  replacement  of  the  current  Cloth,  Melton,  Wool,  MIL-C-16290.  The 
objective  was  to  develop  a  material  which  would  provide  the  same  general 
physical  end  performance  characteristics  of  the  standard  melton  but  would  be 
both  easier  and  less  expensive  to  manufacture.  .  Two  manufacturers  produced 
each  of  two  types  of  constructions  for  our  evaluation.  One  construction  was 
Identical  to  that  used  in  the  standard  melton,  while  the  other  was  modified 
with  a  10X  reduction  In  warp  and  filling  yarns.  Both  manufacturers'  materials 
warm  laboratory  evaluated  and  one  nanufacturer'e  notarial  was  subsequently 
selected  to  be  made  into  peacoats  for  wear  testing.  Results  of  the  wear  test 
indicated  that  either  construction  would  be  suitable  for  use  as  a  replacement 
for  the  current  standard.  Because  the  modified  construction  is  lower  In  cost. 


this  material  Is  being  recommended  for  adoption.  This  report  discusses  both 
the  laboratory  test  results  and  the  garment  evaluation  findings, 

A 

MC«a<ynp 


The  high  coat,  increased  demand,  and  short  supply  of  fine  wool  has 
greatly  stimulated  Interest  In  the  production  of  quality  wool- like  fabrics, 
utilising  blends  of  wool  and  nylon.  Discussions  with  wool  melton 
manufacturers  Indicated  that  the  addition  of  15Z  nylon  would  result  In  a 
smoother,  stronger  yarn,  that  Is  easier  to  spin  and,  subsequently,  easier  to 
weave  than  the  present  material.  This  survey  also  revealed  that  a  similar 
fabric  with  a  10X  reduction  In  warp  and  filling  yarns  should  have  little 
effect  on  performance  (e.g. ,  warmth  and  durability)  and  would  realise  an 
estimated  total  savings  per  yard  of  75  cents  to  1  dollar.  Consequently,  both 
types  of  materials  recommended  In  the  survey  were  manufactured  for  evaluation. 
To  obtain  a  more  realistic  Idea  of  what  actual  production  of  the  naterlals 
would  yield  In  terms  of  performance,  HCTRF  let  contracts  to  two  manufacturers. 
The  two  manufacturers  were  J.F.  Stevens  and  Co.,  Inc. ,  and  Dornan  Mills. 
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LASOBAXOU  BTALQATIOM 


The  materials  vara  evaluated  against  MIL-C-16290  requirements  with 
additional  taata  balng  conductad  to  provide  a  aoro  thorough  analysis.  The 
taat  procedures  used  to  evaluate  these  Bate rials  are  provided  In  Table  I,  and 
the  laboratory  results  are  provided  In  Table  II.  The  materials  Identified  as 
Fabric  I-S  and  Fabric  II-S  were  manufactured  by  J.P.  Stevens,  whereas  Fabric 
W  aad  Fabric  II-D  were  aade  by  Borneo  Mills. 


Table  I.  Material  Test  Procedures 


Characteristics 

Fed.  Test  Method  No.* 

Yarns /Inch 

5050 

Height 

5041 

Shrinkage 

5590 

Break  Strength 

5100 

Acidity 

2811 

5660 

Colorfastness  to  Crocking 

5651 

Colorfastness  to  Laundering 

5614 

Colorfastness  to  Net-Dry  Cleaning 

5622 

Colorfastnesa  to  Perspiration 

5680 

Abtaelea  laaistaace 

5300 

Fiber  Content 

2101 

Air  Peraaabillty 

5450 

Mot bp roofing  Content 

2015 

do  Faina 

ASTM  D  1518 

•Federal  Standard  for  Textile  Taat  Methods,  Mo.  191. 


DISCUSSION  07  1K8ULTS 


A a  can  be  seen  in  Table  II.  deficiencies  fron  the  specification 
reqoireasnts  ware  found  in  weight  (Fabrics  I-S  and  II-S),  acidity  (Fabrics  I-D 
and  II-D) ,  colorfastness  to  light  (Fabrics  I-S  and  II-S)  and  colorfastness  to 
laundering  (Fabrics  I-D,  II-D,  and  II-S).  None  of  these  deficiencies, 
however,  is  considered  serious,  and  we  feel  that  all  can  be  easily  reaedled. 

The  deficiencies  in  weight  encountered  with  the  I-S  and  II-S  waterials 
could  be  rectified  either  by  using  a  slightly  heavier  yarn  or  by  varying  the 
finishing  technique.  The  acidity  of  the  Dornan  Mills  aaterials  was  found  to 
be  significantly  greater  than  that  of  the  Stevens  naterials.  This  high 
acidity  could  possibly  be  attributed  to  the  high  nothp roofing  agent  content  of 
the  Dornan  Mills  naterials.  The  colorfastness  of  both  nanuf acturers ' 
naterials  was  daficient  because  neither  nenufacturer  used  chrone  dyestuffs, 
but  laataad  used  coublnations  of  acid  and  preaatallsed  add  dyes.  Me  believe 
that  all  colorfastness  requlreasnts  could  be  net  with  a  better  selection  of 
dyestuffs. 

A  eouparlson  of  physical  characteristics  of  the  full  versus  the  nodlfled 
construction  (1-8  vs  II-S  and  I-D  va  II-D)  revealed  fewer  specification 
deficiencies  in  the  full  construction  aaterlala.  Laboratory  results,  however, 
would  scan  to  Indicate  that,  although  the  nodlfled  constructions  weigh  less, 
other  properties  (a.g.,  strength  and  resistance  to  abrasion)  are  well  within 
acceptable  Units.  The  reduced  construction  also  resulted  in  an  Increase  in 
air  perneablllty.  Consequently,  to  learn  whether  either  of  the  new 
constructions  would  provide  leas  warnth  than  the  standard  material,  we 
obtained  the  do  values  of  the  standard  and  the  experimental  materials. 

The  J.P.  Stevens  aaterials  won  selected  for  aeasurenent,  because  they 
were  lighter  than  the  Dornan  Mills  naterials,  thus  presenting  the  "worst 
case.  ”  lesulte  show  that  the  1-8  aaterlal  had  a  slightly,  but  not 
Slgnlf leant ly,  higher  do  value  than  the  standard  (approximately  6Z).  One 
should,  therefore,  expect  the  t hemal  protection  of  the  I-S  material  to  be 
quite  similar  to  that  of  the  standard,  but  the  II-S  aaterlal  nay  not  provide 
sufficient  wamth  since  its  do  value  is  17.61  lower  than  the  standard.  When 
these  outerahdl  aaterials  are  combined  with  a  fleece  lining,  the  do  value 
for  each  system  norm  than  doubles.  In  this  case,  the  systen  with  the  II-S 
shell  fabric  has  aa  Insulation  value  approximately  81  lower  than  the  standard 
Shell  fabric  with  the  fleece  lining. 

The  Dornan  Mills  aaterials  ware  found  to  possess  s  harsher  “hand"  than 
either  the  J.P.  Stevens  aaterials  or  the  standard  material,  which  also 
resdted  in  their  appearance  being  adversely  affected.  This  harshness  can  be 
attributed  to  lap  roper  finishing,  which  is  considered  to  be  reaadial.  As  a 
result  of  the  hershaees  of  the  Dornan  aaterials,  the  J.P.  Stevens  nsterlals 
(I-S  and  II-S)  wars  selected  for  manufacture  into  peacoats  for  service 
evaluation.  In  all  other  aspects,  the  aaterials  were  judged  to  be  equal. 
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Table  IT.  Laboratory  Aa*J 


Wet-Dry-Cleaning  good  good  good  good  good 


GAMUT  EVALUATION 


Sixty-five  pMcoati  constructed  from  the  H  and  II-8  MttrUli  were 
distributed  «•  follows: 


Cements 


Doty  Station 


29 

21 

15 


U8S  CONSTITUTION,  Char lost own,  MA 
NAS  Brunswick,  ME 
Northeastern  Easy  Band, 

NETC  Newport ,  B1 


Each  activity  waa  issued  a  nearly  equal  nuaber  of  garments  constructed  fron 
each  net e rial. 


Of  a  total  of  65  peacoat  evaluators,  35  (about  602)  returned  their 
completed  questionnaires*  Questionnaire  results  of  the  evaluation  are 
summarised  in  Table  III  and  a  saaple  questionnaire  has  been  provided  as 
Appendix  A*  The  opinions  and  ratings  of  the  experiaental  garments  on  the 
questionnaires  by  the  test  subjects  and  tha  NCTRF  observations  keynote  lack  of 
Mrseh  and  pilling  as  the  predominant  problem  areas.  Overall,  the 
questionnaire  ratings  for  both  experiaantal  materials  were  quite  similar. 

There  was,  however,  a  noticeable  difference  in  two  areas,  comparison  to 
the  standard,  and  comparison  in  warmth  to  the  standard.  With  regard  to 
comparison  to  the  standard,  432  of  the  subjects  wearing  the  I-S  material 
responded  negatively  (worse  than),  while  only  182  of  those  wearing  the  II-S 
melton  gave  a  negative  response.  Bosponses  on  warmth  confirmed  laboratory 
thermal  inemlatlea  data  on  those  two  materials ,  which  showed  the  I-S  material 
as  superior  to  tie  II-S  material. 


MCIIP  ofceervatloa  of  the  test  garments  Indicated  that  pilling  of  both  the 
1-8  and  II-S  material  occurred  early  in  the  wear  trial,  but  attenuated  as  the 
teat  approached  its  end.  The  pilling,  which  had  been  expected,  can  be 
attributed  to  the  152  nylon  content.  Since  the  problem  disappears  within  a 
short  period  of  time,  pilling  should  not  be  considered  a  serious  detriment. 

lsfardlng  warmth,  the  test  subjects  indicated  that  the  experimental  coats 
were  generally  not  warm  enough,  particularly  when  the  wearer  was  exposed  to 
subf rousing  temperatures  sad  high  winds,  leesnt  fssdhsck  from  the  Fleet  has 
shown  that  tha  standard  peacoat  also  is  lacking  in  warmth.  As  a  result ,  a 
fleece  lining  is  being  added  to  the  standard  peacoat  to  provide  more  warmth. 
The  Increased  do  values  obtained  with  tha  addition  of  the  fleece  lining  are 
provided  in  Table  II.  As  can  be  seen,  the  lining  doubles  the  insulation  value 
of  the  garment,  making  insignificant  the  insulation  diffarences  between  the 
lighter  weight  construction  garment  (II-S)  sad  the  standard. 
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T«bl«  ill.  Susnary  of  Garment  Evaluation  teeponees 


gaggle  »*«• 

Question 

Appearance 

Good 

Fair 

Poor 


19 

I-S 


68Z 

321 

OX 


II-S 


81X 

19X 

OX 


Coaparleon  to  Standard 
Better 


Worse 


SOX 

7Z 

43X 


38X 

44X 

18X 


Teaperature  when  worn 

Leaa  than  32°F 
32-40®F 


44X 

56X 


Ho.  of  days  worn 


38 


53X 

47Z 

28 


Comfort  and  Fit  we  Standard 


Better 

Worse 


36X 

SOX 

14X 


23Z 

69X 

8Z 


Warmth  ws  Standard 


Better 

Worse 


39X 

33X 

28X 


OX 

63X 

37X 


letaln  Standard 


Tea 

Ho 


44X 

64X 


57X 

43X 
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CONCLUSIONS  AND  RECOMMENDATIONS 

Although  tho  II-S  material  is  lighter  and  has  a  higher  air  permeability 
than  the  I-S  tea te rial,  the  questionnaire  data  Indicate  that  it  was  judged 
equal  to  or  better  than  the  standard  in  no re  categories  than  the  I-S  material. 

Based  on  the  similarities  in  data  obtained  from  both  the  laboratory  and 
the  service  evaluation  of  the  two  materials,  and  since  any  questions  related 
to  warmth  have  been  resolved  by  introducing  a  nylon  fleece  lining  to  the 
peacoat,  NCTKF  recommends  that  a  modified  construction  (10Z  reduction  in  warp 
and  filling  yarns)  be  adopted  as  a  replacement  for  the  standard  100%  wool 
melton  because  of  its  lower  cost. 


DEPARTMENT  OF  THE  NAVY 

NAVY  CLOTHING  AND  TEXTILE  RESEARCH  FACILITY 
21  STRATHMORE  ROAD 
NATICK,  MASSACHUSETTS  01740 


IN  REPLY  REFER  TO: 

31:WP:pd 

29-001-54 


NAVY  WEAR  TEST  PROGRAM 
INFORMATION  SHEET 


The  overcoat  (peacoat)  that  you  ara  evaluating  was  constructed  the  same 
as  your  standard  issued  overcoat  but  fabricated  with  an  experimental  wool/ 
nylon  blend  outer  material. 

The  objective  of  this  evaluation  is  to  determine  its  durability  and 
overall  performance. 

Wear  the  overcoat  as  often  as  possible  during  the  winter  months.  At 
the  end  of  the  wear  teat  period^30  March  1981,  you  will  be  requested  to 
fill  out  the  questionnaire  with  your  personal  coaments.  Your  candid 
responses  are  most  Important. 


Please  return  your  completed  questionnaire  to  your  test  monitor. 

Your  cooperation  in  assisting  the  Navy  in  this  project  is  greatly 
appreciated. 


NAME/RATE 
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If 


ACTIVITY  ADDRESS_ 
LENGTH  OF  SERVICE 


HEIGHT _  WEIGHT 


SIZE  ISSUED 


LABEL  IDENTIFICATION  (PLEASE  CIRCLE) _ _ OR _ "B" 

EVALUATION  PERIODS  START  _  COMPLETED 


1.  How  was  the  overall  dress  appearance  of  the  experimental  overcoat  (peacoat)? 

Good _ _  Fair _  Poor _ 

If  poor*  please  explain. _ 


2.  Indicate  how  you  liked  the  experimental  overcoat  (peacoat)  as  compared  to 
your  standard  Issued  overcoat  (peacoat)  now  In  use. 

Better _  Same  as _  Worse _ 

If  worse,  please  explain. _ 


3.  Circle  appropriate  average  temperature  range(s)  when  overcoat  (peacoat) 
was  worn. 

Below  Freezing  32°-40°F  40°-50°F  Above  50°F 

4.  Approximate  total  number  of  days  the  overcoat  (peacoat)  was  worn. _ 

5.  In  comparing  the  comfort  and  fit  of  the  experimental  overcoat  (peacoat) 
to  your  standard  Issued  overcoat  (peacoat)  now  in  use,  the  experimental 
overcoat  Is: 

Better  Same  as _  Worse _ 

If  worse,  please  explain. _ 


6.  In  comparing  the  experimental  overcoat  (peacoat)  to  your  standard 

Issued  overcoat  (peacoat)  relative  to  warmth,  the  experimental  overcoat 
Is: 

Better _  Same  as _  Worse _ 

If  worse,  please  explain. _ 


7.  Would  you  prefer  the  standard  Issued  overcoat  (peacoat)  to  be  retained 

in  the  system?  Yes _  No _ 

If  yes,  please  explain. _ 


1 


Signed 

(Name  of  test  subject) 


Date 


END 

FILMED 
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